Microparticle, nanoparticle, and stem cell-based oxygen carriers as advanced blood substitutes.
Here, we discuss recent advances in the development of artificial red blood cell (RBC) substitutes, illustrating lessons learned from initial attempts using perfluorocarbon (PFC) emulsions and acellular hemoglobin-based oxygen carriers (HBOCs). We also highlight novel oxygen-containing microparticles, nanoparticles, and stem cell-derived RBC products, with emphasis on improvements in biocompatibility and oxygen delivery. In addition, we envision future developments for the rational design of advanced blood substitutes that aim to address unmet clinical needs.